Systemic or local administration of azide produces striatal lesions by an energy impairment-induced excitotoxic mechanism.
Sodium azide is an inhibitor of cytochrome oxidase which produces selective striatal lesions in both rodents and primates. In the present study we investigated the neurochemical and histologic effects of both intrastriatal and systemic administration of sodium azide, as well as the age dependence and mechanism of the lesions. Intrastriatal administration of sodium azide produced dose-dependent lesions. Neurochemical and histologic evaluation showed that markers of both spiny projection neurons (GABA, substance P) and aspiny interneurons (somatostatin, neuropeptide Y, NADPH-diaphorase) were equally affected. Subacute systemic administration of sodium azide resulted in lesions with a similar neurochemical profile; however, in contrast to intrastriatal injections there was sparing of dopaminergic striatal afferents. Prior decortication significantly attenuated lesions produced by intrastriatal administration of sodium azide, consistent with an excitotoxic process. Chronic administration of sodium azide for 1 month lead to striatal neuropathological changes. Lesions produced by intrastriatal administration of sodium azide in 1-, 4-, and 12-month-old animals showed age dependence. Both freeze-clamp measurements and chemical-shift magnetic resonance spectroscopy confirmed that sodium azide impairs oxidative phosphorylation in the striatum following either intrastriatal or systemic administration. These results show that the striatum is particularly vulnerable to oxidative stress produced by sodium azide, and that it produces striatal lesions by a secondary excitotoxic mechanism.